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Abstract
A ~46 year record of daily Dec-May rainfall at a network of 68 stations located
in the westernmost axis (0-6ºS) of South America, the Pacific-Andean basin in
Ecuador and Peru (PAEP), is analyzed using a hidden Markov Model (HMM),
The diagnosed states are seen to play distinct roles in the course of the onset,
mature and retreat phase of the rainy season. The estimated daily state-
sequence is characterized by a systematic seasonal evolution, together with
considerable variability on intra-seasonal and inter-annual time scales. One
pair of states represents wet-versus-dry conditions at all stations, while as
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Assumptions
1. Rt at time t are independent
of all other variables in the
model up to time t, 
conditional on the weather
state St at time t. 
? S1 synchronized with Dec-May 
EN 1.2, specially peak events. 
? S2 correlation with EN 1.2 (=-
0.65) but it does indicate opposite 
phase (i.e. LN)
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2. Hidden state process, S1:T, 
is first-order Markov:
3. The HMM factorizes the
joint probability distribution
? S4: 1-2 year periodic fluctuations. 
ITCZ and/or SMAs 
(expansion/contraction) 
modulated by EN.
